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VhslriKl The title  compound 3-brom o-4-m clhy l-7 -e thoxycoum arin  [r , ,H ,, ( ) ,B rJ  having Hr-atom  at C l  belongs to the fam ily ol ben/opyrones
!)„ uvsul siruLturc has been determ ined at room temperature Needle like crystals arc monoclmic. space group / '2 ,Aj with unit cell dimensions a = 
'S‘)()0) A h -  12 573 (4 ) A, f =  I I  300(7) A , /J =  98 6 4 (3 )“ and Z  =  4 The structure was solved by direct method and relined by lull matrix least 
q̂u.llL■s method to a final R ~ 0  048 for 1573 observed reflections The coumarin moiety is planar with the mean plane o f the ben/.ene ring making a 

ililieJial an-de o f 2 0 (3 )  ’ w ith  the pyronc ring The B rom ine atom lies in the plane ol the coum aim  m oiety The carbethoxy group ai C7 makes a 
Ji lu d u l  . m g l e  o f 7 8 (4 )“’ w ith  (he mean plane o f the coumarin im g

kc>words C oum arin , X -ra y  crystallography
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Coumaiins w ith  v iir io u s  s u b s tilu e n ls  a t p o s itio n  3 e x h ib it  v a r ie ty  
1)1 hm logical p ro p e rtie s  [ 11 an d  arc o f  s p ec tro s co p ic  in te res t [2 ]. 
Tbi()iiio -4 -h y d ro x y -c o u m a r in  e x h ib its  a n l iv i t a m in -K  p ro p e r ly  
inii IS show n to  be a  m o n o h y d ra te  [3 ] .  V a r io u s  s u b s litu ic n ls  at

1 play a v ita l ro le  in  the  s tru c tu re  a c t iv ity  re la t io n s h ip  stud ies  
^rihc in d u c tio n  o f  d ru g  m e ta b o lis in g  e n /.y m e s  b y  c o u m a r in  [4 ]  
uIkI its w id e  tu n a b il ity  in  the  f ie ld  o f  d y e  la s e r 15] is in te re s tin g . 
Crystal s tru c tu re  s tu d ies  o f  3-b ro m o -k h c l la c to n e -m c lh y le th c r  
K̂ l a n d  d ib ro m o e r is to ic  |7 ]  w e re  u s e fu l in  e s ta b lis h in g  the  
‘̂H ilig u ra tio n  o f  the  re s p e c tiv e  n a tu ra l p ro d u c ts . D u r in g  an 

uiicmpiccJ b r o m in a lio n  o f  4 -m c th y l - 7 - c lh o x y c o u m a r in ,  th e  
''Uhsinulion o c c u rre d  a t p o s it io n -3  an d  n o t a t the C 4  m e th y l  
group g iv in g  rise  to  3 -b r o m o -4 -m e ih y l-7 -e th o x y c o u m a r in .  T h e  

P(>siiion o f  b ro m in e  w as  es tab lish e d  by the P M R  s p ectru m  w h ic h  
flow ed the absence o f  C 3  p ro to n  aro u n d  6 .5  p p m . In  co n tin u a tio n  

our c ry sta l s tru c tu re  s tu d ies  on  3 -b ro m o a c e ty lc o u in a r in  [ 8]

^Corresponding A u tho r

and 3- a c c ly l-6 -b ro m o c o u m a r in  [9 ] ,  it w as th o u g h  o f  in terest to  
stud y the c ry s ta l s tru c tu re  o f  the t it le  c o m p o u n d .

T h e  t it le  c o m p o u n d  w as syn thes ised  by rc llu x in g  4 -m c th y l-  
7-e lh o x y -c o u m a rin  (5g , 0 .02m l) w ith  N -b ro m o  succin iin ide (NBvS) 
( 4 .3g, 0 .02m l)  in 5 0 m l o f  d ry  c a rb o n -te tra ch lo rid e  in the presence  
o f  c a ta ly t ic  q u a n tity  o f  d ib e n /.o y lp c ro x id e  fo r  5 hours . T h e  
re a c tio n  m ix tu re  w as  filte re d  and the i i l t ra lc  w as co n cen tra ted  to 
o b ta in  a c o lo u rle s s  so lid  w h ic h  w as rc c ry s ta llis c d  fro m  e th a n o l.

In te n s ity  d a ta  w e re  m e a s u re d  on  f in r a f -N o n iu s  C A D 4  
d if f ra c to m e te r  f it te d  w ith  g ra p h ite -m o n o c h ro m a tis e d  M o K ^  
ra d ia t io n . A =  0 .7 1 0 7  A . T h e  c ry s ta llo g ra p h ic  d a ta  has been  
ta b u la te d  in  T a b le  1. T h e  s tru c tu re  w as so lv e d  b y  d ire c t m e th o d  
an d  re f in e d  b y  fu l l -m a t r ix  leas t-s q u are s  p ro c e d u re  based on F. 
N o n -H  a to m s w e re  re f in e d  w ith  a n is o tro p ic  th e rm a l p aram eters . 
A l l  h y d ro g e n  a to m s  h a v e  b e en  g e o m e tr ic a lly  f ix e d . A l l  the  
s c a tte rin g  fa c to rs  w e re  as in c o rp o ra te d  in  N R C V A X  [1 0 ]  and  
S H E L X L - 9 7  j 11] p ro g ra m s . T h e  f in a l p o s itio n a l and is o tro p ic
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T a b le  1. C rysta l data fo r the title  com pound

C ry s ta l m o rp h o lo g y  

Crystal si/.e 

C hem ica l to rm u la  
M o le cu la r w eight 
C rysta l system  

Space gioup  

C e ll constants

Volum e
N um hei of lo rm ula  units /

D ensity (ca lcu la ted)

A hsorption  to e lf ic ic n t  / i  (M o K  ) 

Unique data measuieil 

Observed data w ith  ! > 2 5c  ( I )  

b(()()0 )
R

R

M a x im u m  e lectron  density  
M in im u m  e lectio n  density

W h ite
0 9 0  X O.LS X 0 I 

C , .H , ,  0 , H r  
2K3 12 

M o n u c lm ic  

P2Jt\

,1 = 1 K9()(3) A 

/> -  i :  57.1(4) A  

c = I 1 1 ‘)()(7 ) A 

P =  VS 64 (1 )"

11 17 l (S )  A *
4
1 69 S  g m /c m '

 ̂ 67  m m  '

2.S97

IS 7 1  

•SOS 
0 04S  

0 ()i)()

0 6 0  e /A '
- 0  e /A '

Ih c rm a l p a ra m e lc rs  t ) r th c  n o n -h y d m g c ii a to m s arc  lis ted  in T a b ic  
2 . F ig u re  1 sh o w s  the c h e m ic a l d ia g ra m  o f  the m o le c u le . O R T F P  
[ 12| o f the m o le c u le  w ith  d ie rm a l e llip s o id s  v ie w e d  a lo n g  /; -a x is  
is s h o w n  in  F ig u re  2 . T h e  s e le c te d  b o n d  le n g th s , a n g le s  an d  
to rs io n  a n g le s  a rc  ta b u la te d  in T a b le  3 .

Tubic  2. The final |)osilm iial and equivalent isoliopic theim al paiam elers
(A ')  o f  the non hydrogen atoms w ith  c s d's in parentheses

A to m Ucq

Hi 0  '*1^61(1) 0  I.S 9 6 (6 ) 0  IS ( )3 (7 ) 0 0 7 5 8 ( 4 )

O l 0 6 9 9 7 ( 7 ) 0 I3 !S 7 (3 ) 0  4 6 9 5 ( 4 ) 0  06.^K( 1 )

0 2 0 .S 7 9 0 (9 ) 0  2 8 2 9 ( 4 ) 0 .3 5 7 2 (5 ) 0  0 9 1 3 ( 2 )

0 .1 0 9 9 8 4 ( 6 ) - 0  I0 .S 4 (4 ) 0  7 2 2 6 ( 4 ) 0  0 6 3 3 ( 1 )

C 2 0  6 0 0 1 ( 9 ) 0  189 1 (6 ) 0  3 6 8 1 ( 7 ) 0 0 6 8 5 ( 2 )

(M 0  S 2 8 0 (8 ) 0 1068(.S ) 0  2 8 6 6 (6 ) 0 .0 6 0 4 (2 )

C 4 0  -S 604(8) 0 .0 0 1 4 (6 ) 0  3 0 4 1 ( 5 ) 0  0 5 7 7 ( 1 )

c.s 0 7 2 1 0 ( 9 ) 0 I 3 I 9 ( S ) 0 4 4 2 7 ( 6 ) 0  0 6 2 2 ( 2 )

C 6 0  «26.S( 1) O .I!S !>8(5) 0  5 4 4 3 ( 6 ) 0  0 6 3 1 ( 2 )

C 7 0  8 9 1 7 ( 8 ) - 0  0 7 4 7 ( ‘i ) 0  6 2 4 3 ( 5 ) 0 0 5 6 7 ( 1)

C 8 0  8 46 .^ (K ) 0 0 2 8 K .S ) 0  5 9 7 1 ( 5 ) 0  0 5 5 4 ( 1 )

C 9 0 .7 .1 8 2 (8 ) 0  0 4 9 6 ( 4 ) 0  4 9 1 9 ( 5 ) 0  0 5 4 1 ( 1 )

C IO 0  6 7 2 3 ( 8 ) - 0 . 0 2 8 9 ( 4 ) 0  41 I4 (S ) 0 0 5 3 7 ( 1 )

C l  1 I 0 4 6 7 ( 8 ) - 0 .0 2 5 3 ( 6 ) 0  8 1 0 0 (5 ) 0 .0 5 9 4 (2 )
C I 2 1 1 4 4 3 (1 ) - 0 , 0 7 7 9 ( 7 ) 0  9 1 7 8 ( 6 ) 0  0 7 5 5 ( 2 )

C l . l 0 . 4 8 8 7 ( 1 ) - 0  0 8 3 4 ( 6 ) 0 .2 1 9 8 (6 ) 0  0 7 1 7 ( 2 )

T u b ic  3 . The selected bond lengths (A ), angles (") and lorsion
the m olecu le  

B o n d  le n g th s

)i

L e n g th L e n g ih

B r-C 3  1 .8 9 3 (6 ) 0 1 - C 2 1 .3 6 2 (9 ) O I - C 9 1 HM i ,
0 3 - C 7  1 .3 5 2 (8 ) 0 3 - C I  1 1 4 2 7 (8 ) C 2 -0 2 ‘ I'l.'ini),
C l  I - C I 2  1 5 0 1 (1 0 ) C I3 - C 4 1 4 8 8 (9 )

B o n d  A n g le s

A ng le A ngle An^'lc

C 2 - O I - C 9  122 4 (5 ) C 7 -0 .3 -C 1  1 1 16 4 ( 5 )

- 0 2 - C 2 - 0 I 1 16 5 (7 ) 0 2  C2 (r̂ 1 2 7  | ; 7 ,

O I  -C 2 -C 3  1 16 4 (6 ) - - -

0 3 -C 1  I - C I 2  108 0 (6 ) - - o i - ( ' v - n o

T o r.s io n  a n g le s

T o is io n  angle Toi Miwi . i n i - i .

C l  1 -C )3 -C 7 -C 8 H 8 (9 )

- - C 9 - 0 1 . ' M

O l  C 2 -C .L C 4 - 2  9 (1 ) 0 2 - C 2 C 3 H i 0 M

C 2 - O I - C 9 - C 1 0 -1  5 (1 ) --

C 4 - C I 0 - C 9 O I (1

B r C 3 -C 4  C n O H '

th e  c o u n a n n  m e a n  p la n e . T h e  d ih e d r a l  a n g le  b c l w c c n  iIk 
b c n /c n c  a n d  p y ro n c  r in g  is 2 .0 ( 3 ) " ,

F ig u re  1. C hem ica l d iagram  o f  the m olecule

T h e  c o u m a r in  m o ie iy  is a b o u t p la n a r  w ith  C l 3 , B r  an d  0 2  
a to m s  ly in g  in  the  least sq u ares  p la n e  th ro u g h  C 2 - C 10,01 a to m s. 
T h e  e th o x y  g ro u p  a t C 7  m a k e s  a  d ih e d ra l a n g le  o f  7 .8 ( 4 ) "  w ith

H 12A
l-WL'll

F ig u re  2 . O R T E P  p lo t o f  the m o le c u le  w ith  therm al e llipsoids vicwt 
along b-ax is .



Structure of i-bromo-4-meth\l-7-ethoxycoumarm

X h e  bonds C2-02 1.195(1) A and C3-C4 1.358(5) A of ihc 
r̂onc ring show distinctly double bond character [131. The onils C2-C3 1.448(7) A and C4-C1 0 1.447(4) A adjacent to the 

bond arc systematically longer than 1.40 A [ 13,14). It is iicresiing to note the increased bond length of C3-Br 1.893(6) 
I and ihc shortening of C2 - 0 2  1.195( 1 ) A which facilitates the 
iiniiiii/aiion of dipole-dipole repulsion. Also 02-C2-01 116.5(7)" , smaller than 02-C2-C3 127.1 (7)" which may result from the 
[i-ric clicet of the substituent at C2 and C3.

Tlic bond angles around C2 are 116.5(7)", 116.4(6)“ and 
2 7 1 (7 )" which compare with 119.9(7)", 1 12.8(7)" and 127.4(7)" 
I'spi'ciivcly of coumarin [9) and resemble the geometry of a 
jihiisybe group.
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